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(54) METHOD AND SYSTEM FOR MONITORING OPTICAL FIBER NETWORK 

(57)Abstract 

PURPOSE: To provide a monitoring system featuring high accuracy 
and versatility/expandability, etc. 

CONSTITUTION: A fiber-optic network consisting of a plurality of 
branching fiber-optic lines L1-LN connected to a main fiber-optic line 
1 via a branching star coupler 2, etc., is to be monitored. The 
branching fiber-optic lines L1-LN are distinguished by providing fixed 
reflection-type filters F1 -FN set at mutually different wavelengths 
λ1-λN. A light hν' of a wide wavelength band 
projected from a light source 3 is turned to a probe light hν from 
which light components of wavelengths λ1-λN are 
sequentially removed by a variable reflection-type filter 4. The probe 
light is brought into the main fiber-optic line 1 via a bidirectional 
optical branching filter 6. Accordingly, a photodetector 5 detects a 
reflecting light Rν from the fixed reflection-type filters F1 FN. An 
analyzing part 7 analyzes the intensity of the reflecting light Rν 
and spectrum for every wavelength from the detected data, whereby 
the presence/absence of an obstacle or a point where the obstacle is 
brought about are detected. 
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1 

mm^m^tyyi romc **ttss:Rit**©ii 

£SH#t7^Jk5'£IS:W\ 

£&&JfcT?<&£±ie«-ft*§i#7 r -f A<fc O ±«E«l{c€EM 
T*#7 7YA*«J8*»5T«E«K. KflHSIt^w^^fc 

s^^nrv^^s^op t>#£ifc&©*fc#-#**n 

L&7*n-7%£AMU 

*MnfetHM-*!:fcfcj:t>. ±fagm*tjfe©#&«aj 
w%&nm&m.mtz>. %yr4 smtmommnmz 

ttrfEStfcg^T'f StWHt. **ffiSI::K8ttkB©JI 
&*E*7<f;l^*RW\ 

t-5ft7 7YA«^£T«E«K> fltUBKW^'f^lC 
R£StlT<A.5iftg/£#©3 %®m&&V>*fo#tfXM 
l,fc7 , a-73te£AltL. 

StStlTlt) T< 5 £#*#©»£ l^^XttSi&g**© 

\~)v*mm-?2>z:tiz&Q. Jiiasg«M*»^ 

©E82f&. 

•r-5 itsMttsi^i i x«»*«2 icia^o* 

7 7Y/t«SKffl©^*S. 

[S*JB4] «Jft«K:Eia*nfc3t77-fA»K«!lC 
^3m*#ft^77Y/t^©»£f8£©*r*SRtff8 
±®3f£Eaf?., 3t7 7YA*«K8l©E«->XTAt 

m^muytyr^/mmzmf^ttr. ^mmzm 
■&2>E.$m&\z®MznT^z>RMy4)i'* t. 

(Kr£&#*§afc7 7 -f A«fc 0 ±«tffltcteg 

Lfc7*a-:f#«;uN"r*3fcAlt#ftfc. 

iwayo-7*^©x»c»j«:uTttes«7w^TS 



(2) ^¥8-2 0 1 2 2 3 

2 

h)l&ftm-fz>z.t\z£.r), ±C£&#*©ttfk 
3£7 7 -f /tMHHOBtt^Xf 1 A. 

5 ] m&mzmm-stitzxy r -i ntmmz 
>mm*%.n-r%. ^yr-i/mnmo^m^x^A^z 

JO S«^*T*SS9l3g-ttiS3t7 7'fA«fcD±jSffl!ltC«!:fS 
&£3ftTV>58^#©3S#£*g©3t)£#a**ffl 
lfliB7n-73te©A»t-»JS:L,Tt8IBSIf 7^f JP^TE 

Its tiTKo r < sRtf^wft&ffiXtt&ifcfitt©;^ 
7 h^w-asrs^tcjcD, ±fEg«*fjii©#s»iiJ 

7 7 -y /w&tfiEir? * * t * k^»iw 

#31 5 CEit©5fc7 7 Y/taSMHoBfiS'XT'A. 

[»Jfc3I7] MfBESt7v;^«, «SIBtt«l*7 7Y 
/\*i^K©3Ttc^$n, %©B*r^£^WlC^{k$ 
**««©*»-**t- -5 £ i 4-T S»#SI 4 Xtt 
It&R 5 fcB«©*7 7-1* /tMUKMOfiia^XT-A. 

30 mxmsi fitna^AM^eii, 

fi««©3t«rfflfrr5.*Jgt. 
JKifcB««©ft£eK-r S3t7 7 -f A»»©37 

sn, ^©s*fjp*»3f»»c*fl3*'&-5is*e©a5i)-s«- 
c%w©waB^saK] 

47 [0 0 0 1] 

ACB8-T5. 
[0 0 0 2] 

[^*©ft«] IB*. Jt77'f/t«j»©wr«fi»f*«t« 

so nT&\,*tcBLkt®.mt&)tm-zz.t\z£K). wm&z. 
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3 

tO 0 0 3] JEfc. ifi^fc&oT. in A^S®*?^ C 

*t£o, w © j: ^ tt±mmti.%y r -r /ttMM!0Mtg 

& n& v> t v» 5 ras^ * ■=> 

[0 0 0 4] -eJlTT, ^©<t5&K®IC*fUT, #S8¥ 
4-3404 3 5ttSSnt %7 yf A*8&©#C|5S 

# 6 tlZ&8WiT-* S3 > fcTo.-^ ->5 a. ^ a 

/HWftteafUT-hEJfc/W*? 8 -* i^iSWH 
£ Alt $ -Sfc t £ !C# 6 n-SiS^©^^-^ i±!3 
t&\m-$ZZ\t.\z£-oX. Bt^£© 

[0 0 0 5] 

> tr a. ^ s a. u-is 3 > &mn-r •& \z±m^ > 
v^-ztt&m-vhK). sic &ttstw*nft-?z>o 

©* y r -i nmmxzKftt%wmi&ws: ; rfr*ft 

[o o o 6] *mm*c.v&5fc®X:WB<ovm\zm?>- 
rjssnfc *>©•?& o, &m\zE.r>mt8Brcfty7<{rt 

[0 0 0 7] 

[R)l£8?&f 5fcae>©#®3 £©J;5£l§W£3iJ£-f 
^fcJ&Ctffgiplfei:, «S«KB«iaftfcJt7r-f/«MI 
ftfc*Sm*#*^7 r^/t«&©l*»»*©**ft 

±&&&m.yt 7r<;u5 ±«sfijfceg-r 7 7 * a 

*«^©3 1>!te«©a^#*ft Ufc7*n--7*# 



(3) #W¥8-20 1223 

SrAStU «lE^a-^©A»C»J6bT»ffiS9t7 

[0 0 0 83 f&IE£#i8g*7 7^A*|g&#lE?re 

&Si£©i(iBttffix-:?£^*«*LT:fc^ »«&© 
jem£7*D-:/3fc£A#UT*nfc*M&UTBS-3T< 

-5E$t#©&gxi*&&g$©x^7 ^©^msnta^ 

[0 0 0 93 WEE»it©*«S»©ei8^SIS 
tbfc. 

[0 0 1 03 *fc» WI2SI*7^;W^tt. irfB&*§tffc7 
r-f/t||g&©zi7C^sn. ft©Silr5g£J?Br«JKg 
fl:^*5iS?«©^^T-5)K#W7^ ^fcjtfflt-s 

[0 0 113 Sfc, WiHyn-T'^SAW-rsfc*©* 

£fc^tr£&g#«©ft£iiJ8t-rsftSa:> J£fe6«^ 
©**e«R-r-5^77'f A*jSK©3 7lc^3n, 3t© 

[0 0 1 23 

[ffffl3 E«m^3fe-Ci&S«Sc©«i|g^7 r-f A'iHK 
tc, ffiStcSJi-SEItifeS©KltS!7^;i-^d^^f,n 

[o o i 33 -tlx. ^ne©s«s!7^;^^«-r 

•6iSfi©3tJf£»£)B > <*:(C^iIlLT^-5^a-7*3tS:±K 
ft* 6 Ait bfc t #C # 6 n^Hlt)t©#^fi©3fc3S« 

k^©^A ^ - >fcs^jv> tss^ sw^-r * © 

T?, ^©|St§©#tlRtW^5§S@0f©fiF«S:e«S^7 

[00143 mwmfr®.\z&v, Mssst*© 
« %yr4rtm^m%ft&mffi&£opmizwa-r*£ 

[0 o 1 53 

[*ffiM3 *»W©-Sdtft«HBft#lcKWr 
5. ST. 011C*V^T, ^«S^7 7^A«IKllt^ 
fflX ^ 7*5 2 LT«ft©tt«?K7 r -f /tWKL 

©»ftfctDA*ffl«5|S»Mi ~M« *t^**XTt£S- 

ffl^nfcj&&©ffl^jsffiwr5. 

50 [0 0 1 63 m*.\Z, CATV«|©^#f3fti:lC, g« 
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5 

mz&mznzyth v' taattzimz t. 

^dttC<tO^(D&6^^^V^h v £31® Sit 

[0017] &mytyr'irtm'B&iv>±WLW<D-mz 

S?#rgB7#, ytM3<D&m!fE£-*J$LE$imy 4 )V* 4 
CDEItiS^Acoi 7>«j#^»^t$Wffl-r^a:*{c, 5 

*<D—mmz\t, ftmzmu~Drz.WL&xi -a> 

EJfr-5H3tE«fi7-f;^Fi -F* s&JRttSti*. 

HSEIM^^F* jWRfr&*U 3^^mtyy 
-f/t*S&Ls -Li fct>H«fc, **OTWfcE»**A 
s -An ©3t<Z)*6Eirr«HfiE»fS7-f J^Fs - 
Fh jOTMtSn*. -£LT> EtflftftAi -An tt«S 

[0 0 19] g«^X5^0£8UI3£»ft£K 

3th v f 14, B«EI«7-f^Fi -Fh lC«Bt^n 
T»*KlftfcSAj -Ah ©3tri6»*i»-f«*^*J£« 
«W»W**UW*. BPS, H0iftft««WOTlR« 
^£Al , ±E&g£A B iftltt At ^Ai-A« 
^A B 0««fc«££nTV>£o 
[0 0 2 0] ^T*Eltffl7>f ;^4tt, »ffiS&70fW» 

*V>&EMRftAi -Ah ©Hftl*— ^CDjfcgi^l-^ 

RIW:7-f/W4HU EttftftAc.t Act =Ai 
fcRJEi-Si* 9th v' <Z>5*£tf>ifcBAi ®3tJ*»oa 

tot *, Act =A 2 fcRjTJN&i, Xhv' co^^co 

*bT, A*4>EIH«A* -a» #w*a 

gA 8 -ah <Dyt&#<Dmm*m±istiT. mvofom 



(4) #§B¥8-2 0 1 2 2 3 

[0 0 2 1] Z<D£o\Z, nT«KltS!7>f;^47?»fi 

*^2«*UT#«awt7r</tHW»Li -Lh 
feffiT^^ifcfe^- *l/T, ^©EBSEatffl:?-^ 
*Fi -F« tt, ^D-^3th v0>5%, jt*\zWt&* 
tlTV^SIt^fiAi-AH <Wfc/$#<0#.£Eltb, # 
10 *<0K%tmZ, TCCQttiRJt^r-f/^KLi -Lh Jt» 

[0 0 2 2] ££T, §ftS§5l£T§3t$n£3fc (K 

i -Fh CDEWffi^Ai -An t<0*MB«£*UTVi 

20 [0 0 2 3] H2fc tMteC^T^/XWSlt^T^tt 
T>T /HWLi -L« fc<W©l»»fe*<IE.»fc 

X. ^I«E»ffl7>f;V^4tcE««[ftA,.t &R5T*5 

^ta<, 3£ag3#>£<z>#h v' ft*o**«is*T 

(A) Tte> HftEWa^-f^Fi -Fh KR5tSn 

fc^TCD«*Ai -Ah oytat&tfistMXttozox* 

5 TS3t$n^^E»3fcR v COKS^^Ax 
-Ah i^-5o HJC, ^D-^jCh vO#«ftAi -A 

^>CDT, ^JsftEWJieRv^ftRfiA! -Ah <d%m&*> 
mmz. )£«KHcW£(0«Ri -R« ^^0, 4M6JIA 
i -Ah (WfeHKO^fMtRTtt, 
RT=Ri +R* +R 3 +— +Ri-i +R» 

[0 0 2 4] W3EE»ffl7>f ;^4fcE»»*A 

Sn^>^D-^3tehv^Alt$'&^:»^ (B) Ttt, § 
5 T«^m $ R v <0*3ft* o-s-tut r c 

OT, ±BB<Z)^tMIRTJ:D«>/hS3S:fl[fca:^. 

^r*EI«!7-f;^4lCE«»ft€Ae.t =Ai JC 

wrr*t, @^Eits^>r;v^Fi *6EJfr*3t« 

RC = R 2 +Rs +- + Ri-i +Rh 
[0 0 2 5] SMttfi^Aci =A 2 

50 RC = Ri +R 3 +- + R1-1 +Rh 
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(5) 

7 

tit*** &th«;:, ^s^n^it&^Acot 
[0 0 2 6] vtt&oT, m0tyr^rm»it±x 

©tt»#7 r-f A«»Li ~L« #!E?frfc»&fc33ttS 

LT*«f *3HME*R i £Tntf, 

RC= (Ri + Ra +-+Ri-i +R« ) -Ri 

[0027] Baa. mmyt77f/ymhi ic 

«*#©B«#38£Lfc»& (C) <D±8Bffi{H8i&£^ 
To WRM7-{W40g»«A 
co. Ac =Ai KK&UfcS'&Kl^T, 
7 7'f/tftBLi K:»fF*f«*l/ft«*Ktt, BfcRftf 

T&ffl3n£&#f#R v ©^ftttsttofcR r tt, 

RI=R 2 +R 3 +R 4 +— + R1-1 +Rr 
[0 0 2 8] Sfc, Act = Ai <DW*ffTT, ttHOt 20 

&m 5 T*fflS.n*R»*R v 0£ff>fc&g<Z>ffiR 1 

a. 

RI=Rs +R« +— +Ri-i +Rs 

-tLTBBfc, Ac, = Ai <Z>H*frTT* S 

EltS^-fJWFi RtfF R *s©BW*««*<a*o 
£3fcg 5 Ttfelii£n££$t3fcR v CD^»3fcKSOfi 
R I MU ^ 
RI=R 2 + Rs +R4 +••• + R>-i 

[0 0 2 9] nr3EE«ffl7^;^4©S»iftfiA 

cot Act =a 2 rcKSsnfc*^(c^viT, &b 

»fi7>f;^Fi &#F 2 d^OE»»«<^© 
5 T&ft2n£K#3tR v a>£fh%3feft®tt 

RUt 

RI=Rs +R4 +- + R«-i +Ra 
[0 0 3 0] &Tz, Acot =A 2 ©H*#TT?, «E*% 

T&fflSn£E*f3tR v OftftXlMEatf R I tt, 
RI=Ri +Rs + R 4 +— +Ri-i +Rn 

[0 0 3 1] ^LrR«i:> Ac u t =a 2 orn&W 

tt, BJtEttS^^Fi RtfFn ftt><DELM%tim 
<fc££>T> 5BW6Tl(kttISn*Kl#«RvO^IBe 50 



l|$I?8-2 0 1 2 2 3 

&gCDffiR I fct 

R I = Ri + R 5 +R 4 +- + Ri-i 

[0032] Lit&^T, imytyrtnm&Lt -l 

ffi£n*E*fftR vO^SlKO'&ftfiR I tt. FT*Elt 
»7^^4l:l!lftSft-5KI«*SA,.. , ESt&ft 

Ac fc»«UT*s««»Rv^5>c«-r**a«* 

^Ri, WO»l/fc«Kt7r'(/«»ftL J ft 
tf^<DEttjfcg£A j , Ett&gA j l:^lT^tt 
«*Rv*6*«T*J6!ME«»ftRJ tttUt 
EM*R v £>#&£<D^fHttR I tt. 
RI = (Ri + Rs +- + Rn-i + R* ) -Ri-RJ 
fit, Ac = Aj<DB«TT»;k Ri = 0T 

[0 0 3 3] UfctfoT, 0 2iC^Lfc&H««O^lt 
)ERv ® jeSt««>£tHttR C t, B 3 fcjRT#B«*<0 
Ett^R v ^M^&MR I bo?—*** Mr 

E«BSfc* 7o-:/Jfch v£A#*LTS3fc«4#S 
*&ft**B03fta*©#tMlRRfc. IMfSx-^R 
C, RItSJfcttLT, #If-^RC, RlOWe 
£fHIR R £ft h^mm&trtZT-Pnfr-yb* 
B 2 RtfB 3 te*TV^n^O««ft«ttrt-* - 1 fc± 

[0 0 3 4] ^(Di^lt, ZKZ)«KM», &ft8)E7T 

JtKltttft©B)6SWB7-f>l/*Fi -Fi ^^MLT 
Cin60BftEttB7-f^Fi 

m$Lmffi&*&mmzmm?z> z t«tr*« c^^es 

[0 0 3 5] B4& *(RJCffo^BI«[*W-^S^ 
To zvmttnnt, SC8ri*3K»l»6fr6»««^ 

5-ti77 2 ^onm^ty r -f ;^I6» 1 2 

kmtU 8*CD«e3fe7T-f/t«KLi -La 
U »K«X^-*^9 2*6#B*E»fi7-f^*F 
, -F 8 ^T0#S«3E7T-f^«KLi -Lb <Dfi$ 
€V^r*lt*92kmfcU «B«K«ffl7^;^Fi - 
Fs CO^It^gAi -A 8 <D&*P>iM&&. Ai =16 
41nm, A2 =1 644nm, As =164 
7nm, A 4 =1 6 5 0 nm, A 6 = 1 6 5 3 n 
m, Ac =1 6 5 6 niru Ar = 1 6 5 9 nm. 
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(6) 

9 

As =1662nm, izWtfeLft. 
CO 0 3 6] ^-SS-HfeEW^^JU^Fi ~ 

Fs tt, 4$*BS6 2 - 5 0 0 0 5 2^SCS*StlT 

v>£.fc5&. %V7< noziy%^\z7)^>V-' !f© 

f?m&VTc. fa COBLM^tin 5%~%39 3%X 
»r>&. 1. 6 5 iim#©SLD£5tfflU 

taaig 5 e, 7 * h ^ h &<oyt&&&m : f-Tgyt 

«S6. #t&Byfc7:j"lVt|§!&Li ~L 8 £, 
[0 0 3 7] ®4',Z7ii-rm&%ig:frbm*>frt3.£5i~ 

&mwm.t>tiz><Dx, ^©u#^<ii£*ipitt.T, ai 

"0"Xli"l" ©5^*JWx-:?&*^7ftTJ6M£ 

tmm&ntL. 30 

[0 0 3 8] fa z\v$mw-e\t. %M3\Z. ±MHL& 

K&tt-£itz>z.az£^xmi-rzz\t&-e%z>. t. 

EltftRvW&i&SA. ~A« «©a<7-x^ 

[0 0 3 9] $&. £©$£»**■?»*, /VVTMOlU- 
7"3fch vSASftSHttL-fctf. znizmfeSftZh 40 

[0 0 4 0] *&, 0UC^-r*Jg3i:pr^RltS7^ 
J^4t§«5S, MflO^/t^XKftg (OTD 
R) l£@#«t*.Tfc«fc^. *^£OTDR£Sfflrn 
«, B££t*g74 , ;l'i'Fi ~F» Ji>SEItl<T<.56 
jfcgAi ~Ak ©£t##©e«iI©l#Wri*#'5tt*© 



*£ffi¥8-2 0 1 2 2 3 

10 

•5. 

[0 0 4 1] *&, £©5«6t?ra;£, j£^S#«ro3th 
v" *W»rS3tjE3 1, £©fthv* ©tt£&&£j$ 

$-fr£iiJ&ES'H!7^:5'4 t«A*«J«tbfc3*». £ 
[0 0 4 2] Hlfc*^<C©*lMI©iWIT 

a, i«©^«aBx^-*^7fctt»©«a^e7r-f;t 

»&*gSf8UT»£*tttt*K©3fc7y>f /tatKIHfcSgffl** 
*£Ufc*». #389irau H 5 (a) (b) iz^f^ofi 
»t«ia:»tt*«rt-6*7 r-f /SSK*l©K8fc'fea 
ffi-TSrt*tT#5. HJ-&. &e«S3K7 7'f/'«gS&£SI 

$0 Ufc 7" a - 1% «Ni»7 r -f A'l8K^©±«Sfi!l* *> 
Alt Lfc <b * KK» LT < 2>fcm%;&&m? * C i K J: 
oT, «*?45'^7 i A<(lri5©*73"fn«UiMH©Sfi*» 

[0043] H«si«7^*^arffir«K«fi 
7-r;i^«. iiE©7r'f/t^i'-5 l ^>^*:«fcS"b© 

cHsr. H*©«fiB**#6n-5fe©r*n«. 4S©? 

[0 0 4 4] JElc. cojigMnrtt. yn-7^©AW 
Rt^-etllC^ 5 Km KOgyt* CKTVm<&ftts.E\Z& 

n*. fiu> ^wtt^©^jstfa(c^-r<t3*miciE 

^$nSfe©T?ti^^. 6P^. .«®««*T»STfl£« 
fctt«T*«aKt7T-f/X«U»fc»UT. ±«gfiJ©^7 

iS*7 y -f /tmaN^go^efeftftrrs - t* s 
T#^%>©-rfe5©T, «»l^«»l!SfflX^-*77*e) 
^n-^tximut ^-©»iKfflX^-*^7«};t) 

[0 04 5] JEfc. H 1 {C^T^ai 3 t U^RItS7^ 
4 £gft|§ 5 ftfttMil««<hBa.r>UtZM 
t5Ci«fe*«C5T. «Sffl©SffiSB*^UT, 
«tM4©*S, 3K7r-f/'«SU»W©«^31«*SIS'r 

[0046] 
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(7) 



$S«¥8-2 0 1 2 2 3 



11 

[0 0 4 7] *&, H?¥©3te7r-fA*»!IH'6^:fit« 
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